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論 文 の 内 容 の 要 旨
　    The realization of  universal memory has stimulated active research interest in the search for spintronics materials 
with high spin polarization and integrated magnetism into semiconductor devices. Half  metallic ferromagnetic (HMF) 
materials with 100% spin polarization possess a unique band structure that exhibits a semi-conducting gap for the 
minority spin-down and a metallic behavior for the majority spin-up states. Currently, the most promising high spin 
polarized HMF materials with high Curie temperature are believed to be L21 type Co based full Heusler alloys.
　We prepared samples of  polycrystalline bulk quaternary Co2Cr1–xFexAl, Co2Cr1–xVxAl, Co2Fe–1–xVxAl and Co2Crx 
Fe1–xSi Heusler alloys with different concentrations by arc-melting the constituent elements with 99.9% purity in an Ar 
atmosphere. Also, we fabricated Co2CrxFe1–xSi thin films on oxidized Si and MgO (100) substrates by DC magnetron 
sputtering in an ultra high vacuum chamber.
　The structure, magnetic properties and spin polarization of  bulk quaterhary Co2Cr1–xFexAl, Co2Cr1–xVxAl, Co2 
Fe1–xVxAl and Co2CrxFe1–xSi Heusler alloys have been summarized. The Co2Cr1–xFexAl alloys phase separates into 
disordered A2 and B2/L21 structure for the lower concentration and forms a single phase B2 structure with 17% A2-
type disorder. The spin polarization of  Co2Cr1–xFexAl alloys determined by PCAR decreases from P=0.62 at x=0.0 to 
P=0.58 at x=1.0 lower than theoretical prediction owing to the presence of  disorders. The addition of  vanadium 
stabilizes the L21 Structure, exhibiting 20-40% A2-type and 40% B2-type disorders for Co2Cr1–xVxAl, Co2Fe1–xVxAl 
alloys. The spin polarization of  these alloys lie between P=0.5 and 0.54 owing to the structural disorders. For the 
Co2CrxFe1–xSi alloys, we observed an interesting doping effect that increases the spin polarization from P=0.57 (x=0.0) 
to P=0.65 (x=0.02), one of  the highest values measured by PCAR owing to an improvement in the ordering, a possible 
increase in the majority DOS and the shift in the Fermi level to the center of  the minority-spin band gap. The Co2CrxFe1
–xSi thin films fabricated on oxidized Si and MgO (001) substrates also indicates a high spin polarization (P>0.65) at 
Fermi level and quite promising candidate for spintronic applications.
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めた。さらに L21 規則度を向上させるために Co2Cr1–xFexAl，Co2Cr1–xVxAl，Co2Fe1–xVxAl合金を系統的に調査
したが，L21 規則度の向上に伴う分極率の上昇は見いだされなかった。Co2CrxFe1–xSi合金においては Crの微
量置換により大きくスピン分極率が向上することを見いだし，この合金がスピントロニクスデバイス用強磁
性ハーフメタルとして有望であることを提案している。
　本研究は近年益々重要性の高まっているスピントロニクスの発展に材料科学的な観点から貢献するもので
あり，博士（工学）の学位を授与するに相当すると判断される。
　よって，著者は博士（工学）の学位を受けるに十分な資格を有するものと認める。
